I. INTRODUCTION
Throughout the USA and the world there is growing concern about the effects of irrigation-induced drainage on the environment. In humid areas irrigation is a supplemental source of water and generally is not the sole source of excess water requiring disposal. In arid and semiarid environments irrigation is the principal water supply for crop production, and thus has a major impact on the total water being produced by the drains.
In both environments, water percolating through the soil will carry any anthropogenic chemicals which are present in a soluble form in soil water to the shallow groundwater, and finally to the drainage system. Where the impermeable layer, which creates a shallow groundwater condition, is not continuous or nonexistent, water will percolate to deeper aquifers or carry salts, nitrates, and pesticides (Bouwer, 1987) . In arid areas drai nage water also transports any salts and other soluble elements found in the parent geologic materi al.
The degree of irrigation-induced water pollution depends on: (i) the hydrogeological characteristics of the irrigated land and substrata, (ii) agricultural production technologies used, and (iii) the water supply and drainage conveyance systems (Willey, 1986) . It has been a given over the centuries that in order to sustain production, drainage was required along with irrigation in arid areas to control the buildup of salts in the soil profile. A tacit assumption was made that disposal of drainage water would always be possible (Tanji, 1990) . The experience at Kesterson Reservoir in the Central Valley of California demonstrated that this assumption was no longer valid. Kesterson Reservoir was to be a regulating reservoir in the San Luis Drain which was to carry drainage water from the San Joaquin Valley (SJV) north for disposal in the San Francisco Bay. However, federal budget constraints and environmental concerns over releasing irrigation runoff into the Bay halted work on the reservoir and drain, and in 1972 the reservoir became part of a new Kesterson National Wildlife Refuge.
